source, is quite useful to solve electromagnetic boundary-value problems. DGFs for multilayered structures are of particular interest to many engineers and scientists because of its better accuracy in modelling practical problems. Cylindrically multilayered medium is one of the most common structures used in practice, and the DGF for such a medium was recently published by Xiang and Lu [1] . However, it is found that there are some critical mistakes made and certain constraints assumed in the representation of the DGFs and their coefficients.
The present paper serves as an amendment of [1] so as to avoid possible misleading of readers.
INTRODUCTION
The DGF technique is very powerful and elegant when used to solve boundary-value problems [2] [3] [4] [5] . It has found two typical classes of applications.
One of them is the employment of a DGF as an electromagnetic (EM) response of the dielectric medium involved so as to formulate the EM fields in a particular structure due to a known source of arbitrarily assumed distribution. The other is the application of a DGF as a kernel to derive the parameters matrices for the unknown coefficients of the basis function expansion of the unknown source current distribution in the Method of Moments.
Similar to the planar stratified and spherically layered media, a cylindrically multilayered medium is one of the most common structures in EM scattering and radiation problems. It is known that EM scattering problems associated with multilayered cylinder have been well-investigated, for example, the hybrid finite element method for coated cylinders [6] and the higher order boundary conditions for multilayered coated cylinders [7] , the boundary condition matching for multilayered tree-trunk cylinders [8] . The EM scattering can be considered [9] as the EM radiation due to a source located at infinity. For the EM radiation due to a source in other regions of a multilayered structure, the formulae of EM scattering cannot be directly applied. In this sense, the EM radiation due to a source or several sources in arbitrarily multilayered cylinder is more complicated than the scatter- sults are more general than those given for the axial symmetrical case n = 0 by Xiang and Lu. Besides, a unified procedure for obtaining these coefficients has been developed regardless of the location of both the source and the observation points, as compared with that published earlier.
FORMULATION OF THE BOUNDARY-VALUE PROBLEM
Since we use different symbolic notations, for readers' convenience and the paper's completeness, the fundamental formulae for the radiation problem are given briefly in this section. It is noted that all the vectors are written in bold and italic face while the matrix symbols are given in bold face only.
Fundamental Equations
Consider a medium of a cylindrically N-layered geometry shown in Fig. 1 and assume a time dependence exp(-iwt) for the isotropic material throughout the paper. The transmitter with an arbitrary electric current distribution Js or an arbitrary magnetic current distribution Ms is located in the sth (source) layer (s = 1, 2,..., N) , while the receiver lies in the f th ( field) layer ( f = 1, 2,..., N) of the cylindrically N-layered medium. For defining electromagnetic fields due to the electric and magnetic current sources, two types of dyadic Green's functions, i.e., the electric type and the magnetic type of DGFs, are used. However, the electromagnetic types of the dyadic Green's functions, (r', r') and (r, T') , where the superscript ( fs) denotes the field and source points, and the subscripts e and m identify the electric and magnetic types of DGFs, are dual [2] . Therefore, only the electric type of dyadic Green's function will be considered subsequently in this paper in order to avoid repetition, and the phrase "the electric types" will be omitted. If the Green dyadics are known, the electromagnetic fields E f and H f in the f th layer due to an electric current Js in the sth layer can be obtained in terms of Green dyadic (r, r') as follows:
where Vs identifies the volume occupied by the sources in the sth layer, and J.1j represents the permeability of the medium. Vectors are written in the bold and italic faces throughout the paper while the matrices are written in the bold face only. where, f and s stand for the f th (field) layer and the sth (source) layer, respectively.
The superscript N of the Kronecker delta 8s
represents the layer number of the cylindrical medium, and if' (m = 1, 2, 3 and 4, and P denotes H for TE waves or V for TM waves) are the coefficients of the scattered Green dyadics to be solved.
RECURRENCE MATRICES
Because of the wrong formulation of the DGF in [1], the scattering coefficients of the DGFs were improperly derived as well. Here in this paper, we will re-formulate these coefficients. To solve for the unknown coefficients in (6) In terms of the coefficients for the first layer in Eq. (16), the coefficients of the last layer are given by the matrix equation as follows:
Substituting the coefficients in (16) into (14), we obtain the rest of the DGF's coefficients.
So far, the whole set of the DGF's coefficients has been obtained regardless of whether the electric current source is located inside or outside the cylindrically multilayered cylinder. They are expressed rigorously here in terms of compact recurrent matrices. To show how specific Green dyadics for simple geometries are obtained from the general results, further reduction has been made for formulating the dyadic Green's functions for a cylinder, as an example.
APPLICATION I: A TWO-LAYERED CYLINDER
A cylinder can be considered as a two-layered medium, i.e., N = 2. The scattering dyadic Green's function and its coefficients can be expressed in the order of the layer below. In Ref.
[1], the results are valid for the lowest but non-dominant mode n = 0 corresponding to the axial symmetry only. In this paper, the results given here are valid for all the modes.
Current
Source outside Cylinder
When a current source is located outside the cylinder (i.e., s = 1), the dyadic Green's function can be written as: for f = 1 and for f = 2 According to Eq. (14), we have the following recurrence relation for S l , ---., r , ---., , , ---., r , ---., I
By letting f = 2 in (19), a recurrence relation satisfied by the coefficient matrices for the inner and outer regions of the cylinder can be obtained.
The unknown coefficients for the outer region can be determined from the matrix equation as follows:
Using the coefficients in (20), we may derive the coefficients for the inner region of the cylinder as follows:
Thus, all the coefficients of the scattering dyadic Green's function for the two layers are obtained when the current source is present outside of the cylinder.
Comparison of the coefficients presented here with those already obtained by Tai [2] shows a good agreement, demonstrating the applicability of the general coefficients.
Current Source inside Cylinder
When the current source is located inside the cylinder, the dyadic Green's function can be given below: for f = 1 and tor j = z
Similarly, we may derive the following recurrence equation:
Thus, the coefficients of the scattering Green dyadics can be obtained from Eq. (23) By substituting the coefficients for the first layer shown in Eq. (24), the coefficients for the inner region can be obtained by
As an example of the applications of the method presented, this section shows how the results for a multilayered cylinder are degenerated to those for a two-layered cylindrical medium. Reductions of the general coefficients can, however, also be made for other specific media of simple layered geometries such as the following three-layered geometry.
APPLICATION II: A THREE-LAYERED CYLINDER
In the case of the three-layered medium, the dyadic Green's function and the coefficients of the scattering dyadic Green's function can also be represented by letting N = 3, according to the order of the layer as shown below. In a similar fashion to the application I, the results given in this section are also valid for all the modes. 
